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(57) ABSTRACT 

In this method of constructing a composite Structure with an 
internal Structure Surrounded by an external Structure, plural 
composite modules are constructed by joining, for each of 
the modules, a Section (1) of the internal structure to a 
corresponding Section (5) of the external structure. The 
modules are joined together on Site in order to form the 
composite Structure. 
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METHOD OF CONSTRUCTING A LARGE 
ELONGATE FLUID-CONFINING INTERNAL 

STRUCTURE SURROUNDED BY AN 
EXTERNAL STRUCTURE 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of constructing 
a large elongate internal Structure Surrounded by an external 
Structure, the internal Structure being a fluid-confining Struc 
ture intended to form at least part of a fluid Supply plant. 

The invention applies more particularly to the construc 
tion of air-distillation columns, whose height may be as 
much as 60 meters, Surrounded by their Support frameworkS. 
On a production site, Such a column, the verticality of 

which must be perfect in order to ensure that the distillation 
proceSS is carried out properly, is Surrounded by a frame 
work which Supports the column and all or Some of its items 
of equipment, the framework being covered with external 
protective metal sheeting. 

In the case of large distillation columns, i.e. the size of 
which does not allow them to be transported, the column and 
its framework have hitherto been constructed or delivered 
Separately on Site and then all or part of the framework, into 
which the column is Subsequently inserted, is erected. Such 
a method of construction is complex and poses many 
problems when assembling the framework, the column and 
its items of equipment, especially in order to meet the 
Verticality constraint imposed on the column. 

Such a method of construction also poses problems of 
Safety, in particular because of the heights at which workers 
may be required to operate. 

SUMMARY OF THE INVENTION 

The object of the invention is to remedy the abovemen 
tioned problems and, in particular, to provide a method of 
constructing a large internal Structure Surrounded by an 
external Structure, allowing, on the one hand, rapid on-site 
assembly, meeting the column verticality constraint, and 
allowing, on the other hand, factory preassembly before 
transportation to the Site. 

For this purpose, the Subject of the invention is a method 
of constructing a large elongate internal Structure Sur 
rounded by an external Structure, the internal Structure being 
a fluid-confining structure intended to form at least part of a 
fluid Supply plant, characterized in that n modules are 
constructed, for each of the modules, by joining a Section of 
the internal Structure to a corresponding Section of the 
external Structure, these n modules being intended to be 
joined together on Site in order to form the internal Structure 
Surrounded by the external Structure. 

According to particular embodiments, the method may 
comprise one or more of the following characteristics: 

at least one internal Structure Section is introduced into the 
corresponding external Structure Section by pulling it 
in, especially by moving it along rails provided in the 
external Structure Section, which lies approximately 
horizontally, and then these two Sections are fastened 
together; 

each internal Structure Section is introduced into and then 
positioned in the corresponding external Structure 
Section, in an identical manner and parallel to a prede 
termined longitudinal axis of the external Structure, 
before these two Sections are fastened together; 

the ends of external and internal Structure Sections are 
provided respectively with means for guiding adjacent 
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2 
Sections and, after the internal Structure Section has 
been positioned with respect to the external Structure 
Section of a first module and after these two Sections 
have been fastened together, for an adjacent module: 
the internal Structure Section is introduced into the 

corresponding external Structure Section, 
the internal Structure Section and the external Structure 

Section of the adjacent module are placed, by Virtue 
of the respective guiding means, in the extension of 
the internal Structure Section and of the external 
Structure Section of the first module, respectively, 

the two external Structure Sections are aligned, and 
the internal Structure Section of the adjacent module is 

positioned with respect to its external Structure Sec 
tion and these two Sections are fastened together; 

when the corresponding modules are placed one in the 
extension of the other, at least two adjacent internal 
Structure Sections are equipped with at least Some of 
their items of equipment before these modules are 
Separated; 

for each module, the construction is completed by 
fitting protective metal sheeting over the correspond 
ing external Structure Section, except at least in the 
regions of connection to the other modules, 

the internal Structure is a distillation column; 
the external Structure is a Support frame-work; 
the n modules are joined together in Succession, from 

the bottom module up to the top module, in order to 
erect the internal Structure on Site, 

Since it is necessary to check on Site the verticality of 
the internal Structure: 
the bottom module is positioned in Such a way that 

the longitudinal axis of the corresponding external 
Structure Section is vertical, and 

the following modules are assembled in Succession 
on top of the bottom module; 

Since it is necessary to check on Site the verticality of the 
internal Structure, at least one internal Structure Section 
is temporarily disconnected from the external Structure 
Section of an erected module in order to check the 
Verticality of the internal Structure Section; and 

the equipping of the internal Structure is completed, 
especially by connecting the items of equipment 
of the adjacent internal Structure Sections, and 

the fitting of the protective metal sheeting is com 
pleted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more clearly understood on reading 
the description which follows, given solely by way of 
example and with reference to the appended drawings, in 
which: 

FIGS. 1A to 1D are diagrammatic perspective views of 
two halves of a large air-distillation column (FIGS. 1B and 
1D) and of two halves of its framework (FIGS. 1A and 1C), 
these being constructed in order to implement the method of 
construction according to the invention; 

FIG. 2 is a diagrammatic view on a larger Scale of the 
circled part II in FIG. 1A; 

FIG. 3 is a diagrammatic perspective view illustrating the 
bottom half of the column being pulled into the bottom half 
of the framework in order to form a module; 

FIG. 4 is a diagrammatic end view of the module in FIG. 
3, illustrating how the bottom half of the column is posi 
tioned in the bottom half of the framework; 

FIG. 5 is another diagrammatic end view of the module in 
FIG. 3, illustrating how the skirt of the bottom half of the 
column is fixed to half of the corresponding framework; 
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FIG. 6 is a diagrammatic Side view illustrating the con 
nection between the top half of the column and the top half 
of the framework; and 

FIGS. 7 and 8 are diagrammatic perspective views illus 
trating the fitting of flat plates on to the longitudinal Stan 
chions of the framework and on to the column, respectively. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1A to 1D show diagrammatically two sections of an 
air-distillation column approximately 60 metres in length 
and two Sections of its framework, these being constructed 
for the purpose of implementing the method of construction 
according to the invention. 
A bottom half 1 and a top half 3 of an air-distillation 

column, of cylindrical general shape, and the corresponding 
bottom half 5 and top half 7 of its framework, of parallel 
epipedal general shape, are placed approximately horizon 
tally in a workshop. 

Each column half 1 and 3 rests on two Spaced-apart 
transverse Support cradles 9, the longitudinal positions of 
which with respect to each column half are as described 
later. These cradles 9 are provided with runners 11 having 
rollers with axes approximately orthogonal to the longitu 
dinal axes of each column half. A metal protective belt 13 
goes around each column half at each cradle 9. 
The column half 1 (FIG. 1B), which comprises the 

medium-pressure part and the reboiler, which are not 
detailed in the figures, is extended, at its lower end (to the 
left in FIG. 1), by a cylindrical fixing skirt 15 terminating in 
an annular fixing flange 16. The column half1 comprises, at 
its upper end, means 17 for guiding the top half 3. 

These guiding means 17 comprise, on the one hand, an 
internal sleeve 19 welded to the upper edge 20 (to the right 
in FIG. 1) of the half 1 and projecting from this edge and, 
on the other hand, four radial tabs 21 fixed, for example by 
welding, at regular intervals to the external Surface of the 
half 1. These tabS 21 each comprise a part which projects 
longitudinally from the upper edge 20. This projecting part 
has an internal guiding Surface 22 which is radially inclined 
towards the outside, moving longitudinally away from the 
half 
The column half 3 (FIG. 1D) is provided near its upper 

end (to the right in FIG. 1D) with two symmetrical fixing 
tabs 23 which are transverse with respect to the longitudinal 
axis of the half 3. These tabs 23 each have a hole 25 whose 
axis is parallel to the Said longitudinal axis. 
The framework (FIGS. 1A and 1C) is a metal frame 

comprising four longitudinal stanchions 27 connected, on 
each face of the framework, by cross-members 28 and 
diagonal braces 29. The two framework halves 5 and 7 each 
rest on four height-adjustable feet 30. Longitudinal rails 31 
are placed on the internal Surface of the bottom face (in 
FIGS. 1A and 1C) of each framework half 5 and 7. 
The upper end (to the right in FIG. 1A) of the framework 

half 5 is provided with means 32 for guiding the framework 
half 7. These guiding means 32 are composed of four 
truncated pyramids 33 which longitudinally extend each 
bottom half or section of longitudinal stanchion 27. 
AS shown diagrammatically in FIG. 2, these truncated 

pyramids 33 differ in size. Typically, a first truncated pyra 
mid has a length (as seen in FIG. 2) of 200 mm, a second has 
a length of 150 mm and the two others have a length of 100 
mm. Conjugate openings, not visible in FIG. 1C, are made 
on the inside of the lower ends (to the left in FIG. 1C) of the 
bottom halves or sections of the longitudinal stanchions 27 
of the half 7. 
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4 
The top face (to the right in FIG. 1C) of the framework 

half 7 comprises three approximately horizontal croSS 
members 35. The bottom and top cross-members 35 are 
provided with central holes 37 whose axes are parallel to the 
longitudinal axis of the half 7. 
The bottom of the framework half 5 (to the left in FIG. 

1A) is provided with vertical and horizontal cross-members 
which delimit, internally to the framework, a region for 
fixing the annular flange 16 of the skirt 15. 
The column half 1 and the framework half 5 are joined 

together to form a first module, as described below. 
First of all, it is ensured that the longitudinal axis of the 

framework half 5 is horizontal by adjusting the height of the 
feet 30. This positioning may be checked by using levels or 
another technique conventional to those skilled in the art. 

Next, the column half 1 is introduced into the framework 
half 5, by pulling it in by means of a winch 47 connected by 
a cable to the lower end (to the left in FIG. 3) of the half 1, 
the runners 11 being made to run along the rails 31. 
The column half 1 is placed longitudinally in the frame 

work half 5 in such a way that the two cradles 9 are each 
opposite the croSS-members of each of the large faces of the 
half 1 and in such a way that the skirt 15 is a few millimetres 
from the cross-members of the bottom of the half 5 (to the 
left in FIG. 3). The longitudinal positions of the cradles 9 
with respect to the column half 1 were therefore chosen, by 
carrying out Simple measurements, to obtain this result. 

Five screw jacks 49 are then placed at each cradle 9, i.e. 
ten jacks in total between the framework half 5 and the 
column half 1. 

As illustrated in FIG. 4, for each cradle 9, a vertical jack 
49 is placed between the half 1 and a cross-member of the 
top (in FIG. 4) large face of the framework half 5, and two 
horizontal jacks are each placed between the column half 1 
and a croSS-member of a large Side face of the framework 
half 5. The internal ends of these three jacks 49 bear on and 
are welded to the belt 13 which goes around the half 1, and 
their external ends are fixed to the associated croSS-members 
of the half 5. 

Two vertical jacks 49 are also placed between the bottom 
face of the cradle 9 and a cross-member (in FIG. 4) of the 
large bottom face of the framework half 5. Their upper ends 
are fixed to the cradle 9 and their lower ends to the 
framework half 5. Next, the runners 11 are removed from 
under the two cradles 9 of the column half 1, as shown in 
FIG. 4. 

Next, the half 1 is positioned with respect to the half 5 so 
that their longitudinal axes are parallel and So that they adopt 
a chosen and defined relative position. This relative position 
may be defined by a sighting device or by using another 
technique conventional to those skilled in the art. 

This relative position may be modified by adjusting the 
jacks 49. Preferably, it is such that the half 1 lies approxi 
mately in a central position in the half 5. 
Once the relative positioning of the halves 1 and 5 has 

been completed, these two halves are fastened together, for 
example by spot-welding the nuts of the jacks 49. 
The annular flange 16 of the skirt 15 is then welded, all 

around its circumference, as shown diagrammatically in 
FIG. 5, to the cross-members of the bottom of the framework 
half 5 in order to complete the fastening of the halves 1 and 
5. 
The framework half and the column half of the first 

module are then positioned and fixed one with respect to the 
other. 
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The relative positioning of the top column half 3 in the top 
framework half 7, in order to assemble the second module, 
is carried out as follows. 

The horizontality of the framework half 7 is checked, in 
a manner similar to that used for the framework half 5, and 
then the column half 3 is pulled into the framework half 7 
as described for the first module. Ten screw jacks 49 are 
placed in a similar manner to that described for the bottom 
module and a rod 57 (FIG. 6) is mounted, by means of nuts, 
between each tab 23 of the half 3 and the facing cross 
member 35 of the half 7. 

Each rod 57 passes through a hole 25 and a hole 37, and 
nuts fasten one of their ends to the corresponding tab 23 and 
the other end to the corresponding cross-member 35. 

Relative prepositioning of the respective longitudinal 
axes of the half 7 and of the half 3 may then be carried out, 
possibly using a technique similar to that used for the first 
module. 

Next, using the guiding means 17 and 32, the top halves 
3 and 7, respectively, are placed in the extension of the 
bottom halves 1 and 5. To do this, on the one hand the 
truncated pyramids 33 are inserted into the conjugate open 
ings in the top halves of the stanchions 27, this being 
accomplished in decreasing order of length (as seen in FIG. 
2) of the truncated pyramids, and on the other hand the 
sleeve 19 is inserted into the bottom part (to the left in FIG. 
1) of the column half 3 so as to leave a clearance of a few 
millimetres between the facing ends of the top and bottom, 
column and framework halves. The rods 57 and their nuts 
enable the distance between the two column halves to be 
adjusted. 
The alignment of the halves 5 and 7 is then checked by 

means of a Sighting device, or by using another technique 
conventional to those skilled in the art, and by adjusting the 
height of the feet 30 supporting the framework half 7. 

Next, the column half 3 is positioned in the framework 
half 7 in a manner similar to that used for the first module, 
in such a way that the longitudinal axis of the half 3 is 
parallel to the longitudinal axis of the half 7 and in such a 
way that the relative coordinates of these two axes are the 
Same as the relative coordinates of the corresponding two 
axes of the first module. 
Once this positioning operation has been completed, the 

column half 3 and the framework half 7 are definitively 
fastened together, for example by Spot-welding the nuts of 
the jacks 49 and of the rods 57. 

Flat metal plates are then welded to the facing ends of the 
two column halves and of the two framework halves in order 
to freeze the relative adjustment of the top and bottom 
modules. Thus, each half of a longitudinal stanchion 27 
(FIG. 7) carries flat plates 59 at the ends, internal to the 
framework, of its longitudinal faces external to the frame 
work. The external Surface of each column half receives 
eight flat plates 61 (FIG. 8) distributed in a regular manner 
at its end adjacent to the other column half. The flat plates 
59 and 61 of the top and bottom modules are arranged so as 
to face one another. Each flat plate 59 and 61 has a part 
which projects longitudinally with respect to the element of 
the module to which it is fixed, one edge of which bears on 
an edge of the facing flat plate fixed to the other module. 
The column Sections have therefore been fixed, in an 

identical manner for the bottom module and then for the top 
module, with respect to the longitudinal axis of the 
framework, with the axis of each column Section parallel to 
the axis of the corresponding framework Section. 

Next, the column half 1 and then the column half 3 are 
equipped, by fitting the respective instrumentation devices 
and piping. 

1O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

6 
Since the top and bottom modules are aligned, those parts 

of these items of equipment which are close to the facing 
ends of the two modules are fitted while ensuring that they 
are aligned, for example by using temporary connection 
sleeves. 

For each module, the protective metal sheeting is fitted, 
except at least in the connection parts of the two modules, 
and then the two modules are unfastened, for example by 
using jacks. 
Means for protecting the open ends of the column, its 

items of equipment and its framework, for example water 
tight covers, are then used. 
The top and bottom modules are then ready to be trans 

ported to an industrial Site. The length of these modules, 
which is less than 30 m, allow them to be transported by 
conventional means. 

These modules are assembled on site as described below. 

The bottom module is erected, by placing the bottom of 
the framework half 5 (to the left in FIG. 1A) on height 
adjustable feet placed, for example, at the four corners of the 
framework bottom. The verticality of the longitudinal axis of 
the framework half 5 is then checked, for example by means 
of a sighting device or any other technique conventional to 
those skilled in the art. 

Since the longitudinal axis of the column half 1 is parallel 
to the longitudinal axis of the framework half 5, the verti 
cality of the column half 1 is easily checked, by modifying 
the respective height of the feet on which the framework half 
5 rests. 

The setting of the bottom module with respect to the 
ground of the industrial Site is then frozen, and then, for 
example using cranes, the top module is placed on top of the 
bottom module, guiding the bottom part of the top module 
(to the left in FIG. 1C) using the guiding means 17 and 32. 
The truncated pyramids 33 are then inserted in Succession, 
proceeding by decreasing lengths, into the conjugate open 
ings in the longitudinal stanchion halves 27 of the frame 
work half 7 and by inserting the sleeve 19 into the column 
half 3. 
By bringing the flat plates 61 and 59 of the top and bottom 

modules into contact with each other, the factory presetting 
is re-established, thus ensuring that there is proper alignment 
of the two column halves. The longitudinal axis of the 
column therefore lies vertically. 
The column halves 1 and 3 and the framework halves 5 

and 7 are then welded together, filling the few millimetres 
provided between the top and bottom modules with a weld 
bead. The items of equipment for the bottom module and the 
top module are connected and then the fitting of the protec 
tive metal sheeting is completed. 
The method according to the invention therefore allows 

factory preassembly of a large distillation column and its 
framework into transportable modules and allows, on Site, 
rapid vertical assembly meeting the verticality constraints 
imposed on distillation columns. 
The construction of each module may also be carried out 

directly on Site. 
According to a simplified variant, it is possible, after the 

column halves 1 and 3 have been pulled into the framework 
halves 5 and 7, respectively, for the column halves 1 and 3 
to be temporarily fixed in the framework halves 5 and 7 after 
relative positioning which is less precise than in the previous 
method of construction. These are then disconnected on Site, 
in order to check the verticality of each column half of an 
erected module, before they are finally fastened together. 
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Thus, it is possible to erect the first module, to disconnect the 
bottom halves 1 and 5, to check the verticality of the column 
half 1, to fasten the bottom halves 1 and 5 in a definitive 
manner, then to place the Second module on top of the first 
and to carry out the operation in a manner Similar to the 5 
latter. 

It is also possible firstly to place the Second module on the 
erected first module and then to carry out the operations of 
column half/framework half disconnection, column-half 
vertical positioning and column half/framework half defini- 1 
tive fastening for both modules. 

In other variants, it is also possible to pre-equip the 
column halves 1 and 3 and/or the framework halves 5 and 7 
before the column halves 1 and 3 are introduced into the 
framework halves 5 and 7. 
What is claimed is: 
1. A method of constructing an elongate composite Struc 

ture having an elongate internal fluid confining Structure for 
a fluid Supply plant Surrounded over Substantially its entire 
length by an external Structure, the method comprising the 2 
Steps of: 

1. 

O 

5 

O 

8 
Separately constructing at least two composite modules, 

each of the modules being constructed by joining a 
Section of the internal Structure to a corresponding 
Section of the external Structure; 

removably joining together the at least two composite 
modules by joining the Sections of the internal Structure 
to each other and by joining the Sections of the external 
Structure to each other; 

Separating the removably joined composite modules and 
transporting the Separate composite modules to a site 
where the composite Structure is to be erected; and 

erecting the composite Structure at the Site by Vertically 
erecting a bottom one of the composite modules and 
joining a further one of the composite modules thereto 
by fluid-tightly and non-removably joining the Sections 
of the internal Structure to each other and by joining the 
Sections of the external Structure to each other to form 
the elongate composite Structure on the Site. 
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